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ABSTRACT 

PROBLEM TO BE SOLVED: To reduce a CMOS sensor by connecting plural 
photoelectric conversion areas to an FD are formed to several pixel each 
via a MOS transistor (TR) switch. 

SOLUTION: The image pickup device is provided with a photoelectric 
conversion section 1 of a photoelectric conversion element, a photo gate 2 
a transfer switch MOS TR 3, a reset MOS TR 4, a source follower MOS TR 5 a 
horizontal selection switch MOS TR 6, a source follower load MOS TR 7, dark 
output, bright output transfer MOS TRs 8,9, dark output/bright output 
storage capacitors CTN, CTS 10, 11, a horizontal transfer MOS TR 12, a 
horizontal output line reset MOS TR 13, a differential amplifier TR 14, a 
horizontal scanning circuit 15 and a vertical scanning circuit 16. Thus, an 
FD (floating diffusion) region and a source follower amplifier having been 
provided to each pixel in a conventional image pickup device are formed to 
several pixels each and plural photoelectric conversion regions are 
connected to the FD region via a MOS TR switch. 
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io(?Dffie7o— r-f >7'T>f 7 3 ymzWLm<r> 
v-xyt uvryr^mmmkz i ^m^-th 
mim2 ] msm i ^ztim<7)mm^m.i5\^x , 

imms] m^2iz%m<rimm.mw.ii^^x . 
mi^n^mm=F<r)uo s h ^yi;x9^- v 
^(r>mosvyyi;x9t n-xmxmi titzt^m 

imtm ] mm i ^ztmmm.i&mm.n\^^x , 

mm.<nmi±mmmi-(r)%m^nmx\imzmiy n 
[11*316] mimuz%m<mwm^m.m^Sim 

B>riE7 o— r y^T -f 7 i-i; 3 yat^^-/t< 1 1 2 

imrns] nm(>t.z%mmm.^mii^^x . 
mmM^\^n=f-<7)m^\^uz^ y^- u -ramizi. 

I. O D DStXE V E N i: |5l^ L-Cfilfe^ if ^ - y 

[ oooj I : 

•BP.il%ia{c§3l , t*;iCM0 3Tn-t:xayy>i-;-7Vu 
XYr i- ^X2kn^TSiv[lr;;rairtj5[g(ci3T'& i^^ 
I.. 

[0002] 

5:^tgi:-r§^afclg^l:^fc^«c*»<i>55rSMOSfliit 
2:*-L. 3t^A-'JrcO#ili:tr^rKETMfcCCDafc 

it, wm^z%>^mm^mi^(m.$ii&Mimhti 
x\^i>. z(r>i.otif$mmm^m.vy\^\z^ cm 
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ANSACTIONS ON ELECTRON DE 
VICE, VOL41, PP452-453, 1 994 
ts:)£CymX^^KX\.\h, HI l(3CMOS-t>"t 
OHifS^giSIl ( B ) ayKMia (A) y>T>-t, S/::, 0 
11(C) {iMfm^gPc^Tfe^h u<r>m=^<rmm(r>^ 

011 (D) i±3t?hi/<osaf^com<^i7)^t^ 

[OOG3]011(A) (B) {CfcV^T. I{i3t€^ 

10 jiias, 2\mo\^y=7yvx9\.z^i>ytvy~Y^ 3 

JilB*:^^ -y-^MOS h^y^-'x^. 4{4'J-fe-/hfflM 

osh^yj^'x^-. 5jiy-;:?.7:rn'7ry7°MOS h 
7^^'^^, 6{47l<TS!*R;^-^ yf-MOS h 7>'v'x 

7{i:y-X7*n7t^M0S h7>'x;^rJ', 8ij 
iii{fJ:^i<EjMMOSh^yi;;^^, 9{4H^ai:ti«K)MMOS 

[0004] tJt, \l\f?WlyJV^ ISti^-Ml 
19Ji-BS,-K'JSi, 2 0{4rJiB<-KyS i, 
20 2 U±n* 7n-r-f >^^T-f 7jL-x3y^iS (F 
D ) t'$)l> . ^-ty-tiOi^iO 1 -:>{47;l^C MO S h 7 
yv'';^^' • 7•^^:;:^3y>'^•f-y;^T'^>0, a^SPcOMO 
S h 7 y i^';^ rJ' miHlJJKOM O S b 7 y i^'X ^ S- 

[0005] <J:{c|Sf^^SrjS#fca^S , 5fe-f , 7 
h h 2 OT(cS^Sf:l!£{f fzmmf^)VX4>mz 

jE<^«ff s- EpjDf 5 o F Dgp 2 1 \mm . y)v- 5 y 

[0006] 5fe«ldSg|Il . P^-^x/H 7i:FDg|52 
1 iOPB^lCJilSMM OSV'jy>X93\,ZX I, x;fv»l.^- 
P«M//rF;5!S $ iir ir • fviV), ittSiKf^.-t'! j 'B:rii7 * 
!-r-N2T(cffLr1-o (131 1 (C) ) , "MAiiiL^^; 

40 L , 7 ^ 7-'- h 2 T-OSi-r 2: F D 2 1 '^ki^ZMiji 

(01 1 (D) ) . ^^m^xh^tiib. mm'^yi - 

liTtm^gSl {^fcV^T{±^L^^^\ FDa52 1 (rS 
?^*«!E5ll$ilSi:m^<?3a{CJt5tTFDa2 lOllffiA' 

^^tts, -eiom{a^'fi:^v-x7;rn7iif^-cy-" 

7*n7TyTMOS h7y>''^^'5coy-j^S:)^i-;. : 

^'^s^<^*¥a!^fil;^-^ -y f-Mo s h 7 y 6'^aiti v- 
I. t (c J: 0 s iKStt<7)^v ^mxmmtim z t 

•C^S. FDS52 lt*Jl^T. ';-fe«y htiSkTCy 
50 -YXjJJ^fl^t i^i<43fe='f-\-yrKjlSI5<7)Hf{i}:^j^ 
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[0007] 

TcD-ty^bimLxmmcom'j'^^tmK. 

[ 0 0 0 8 ] X. TV^Srff 3 :^cy3C7)3K«^fi^£7) 
[ 0 0 0 9 ] *%Bgl;^$|| 1 c7)g6t|{iCMO 

jnms: mmsix-n ozt Srns u . s 4> jos:. m\m. 

tOOlO] 

i^:^i'x^'y^i'{tixw^^-^^zbtmmb-th. 

[00 11] Zff)m^lZX'0V-X7f\:f7<DMOSh 

*j-t-yhmoshyyi^x^ ^wmmmmiz i 

[00 12]X FD^^ComxiMOSh^yi^Xi^CO 

<nm^ ^£msmf.zn]i(iX't & . 

[00 1 3] S4>tc, H^a^afci^^t. 

^ *>'M OSV'yy'Jxyy-Vb'f-Y Tco^mt^ 

.>'51-j.gr#f!t-:C<!:$tt"S>1-'t,... VMji 
i«fX{iSiJl:iiia7 n-T- -f >- r 7 i - v= 3 ygp-MSG 

[00 141 

[00 15] {^\mm)'^\\,z.wmzihm\ 
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*»MII^{i, *-b:^-»^Srifc*;fC. 1 920^Jxi08 

otf^i:B^g:$-^< tT, mm.^mt)X\^h. 

[0 0 1 6 ] 01C;feV^T. \\tViQ)S,Vyyi/X9'Y 
-Yb'f- Y-Y(r>^mt^t^ts:h^^^m<r>±m^ 
Jigs, 2\,tytVf-Y. 3«lKjiX>f y^MOSh^ 
yvX:?, 4{i'J-t-y ^ffllVIOS 5{iV 

10 ?fMOS^7y>''X^', 8{iBfai^)ISi*IVIOSh7>->'' 
^rJ', 9{iBjaj:»]!giMMOSh7yi/'^:5', 1 OtiBfaj 
^(l^SMCTN, 1 1 {±BHtB:'j#S§flCTS. 1 
¥KjIM OSh^yi^'X^', 13i im-'&y) n V -t -y h 

Mosh^yvxrj'. I4iiiiijai:']ry7\ isurK 
[0017] l22(:B^gi5coBrMll?:S^-f. IMHt^tiV^ 

inipm^xfi. isiiy-m^m. i9{i- 

lg?K';Si, ZOIiZlS^USi. 2 1 {in* 70 
— r-f V^T^7A->''3ya5 (FD) -C*!.. 21C7) 

20 FDiim(7)m.mMo s h 7 y i/;^ t:i(rixm<7)^m^ 
mubmt^^ii^, mmizuK-^x. 2o<oigi*Mosh 

3<7)KU>f yt FDg52 1 $-*jifl:LT«Siffl 
^kfc FD3I52 1 0§MffiM{::J:l.!SS|6l±SraoTir^l. 
*»\ AlEllt'FDSP2lS:i#^UTtm^. 
[0 0 18]»:t. E3«0^'^iy;J^^Y-hSrMV^T 

[0019] t-fSi:^iii8S 1 A s y^^tB 

MzX':>x. uw^)vx<f>\.^f\^ bLxmmj^-ntm: 

30 U-fe yh-rS. *JtSlJ(a|lAVPX.^.RO,.*PGOO.^PGe 
OS-A-^tt. 'J-b-y hfflM0Sh9yy;^:J'4^;fy 
fct. 7;rhy-h20-l@4?USi 19$:A^tL 
T*3<, ^fjTOCfcV^T, MfflI>"«;P;i.*S05-VN>f t 

M!R;^.^-y^M0Sh7>'i'';^:?6l-jfyS-e. 3S 
1, Il2 5-f >'«oBSS5^1iR-tl.. »:tc|ijffliAVi/x<)!. 

ROSrn'^tL, FDa52 lOU-t y h$:ibJ6, FD|35 
2 1 $r7n-T=--f > :,'^^?t.llt V-xyra^Tyr 
MO S h 7 > i'X.^ 5 h ■ V~xrMi XiV-b L 
fz'ik, &*.^?)Ti;;rJV^T|i!"1'wl ^.-i-TN'/yx i > l. , F 

[0020] HI 7>f y<m%(r>^%^MLy. ; 

aJtJ^. Igl 5^ >coS(l»'NVP;^<^TXOO^>'N>f b I 
TSBiX>f -y f-MO S h 7 yVX ^ 3 LTtf^ . r 
^JT2 ^CiJV^T0JfflI^"«;^;^<*PGOO?:D-t LTTfr 
h. C<^^7* hy-l>20Ttc:t!uf)*-?T»-^;t't.f >-i' 
^;t-#FS:±ffC, 3KII±=^f^';TS:FD||52 1{C^ 

*«^ffi'CS.ii{f NVl^X ^ T X liv VVXX'\tti: <t>h 
50 iI^fi^T^)*>^i35rv^. 
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[00213 mrz t hy>( }'<r>f/t^m h , :.tazx o , mm(7ymsmm<rimumm}iL. 

DU2\<r)nmmzmtxm}L-i-h^ii\.z^£h. ^<r> \-^2m%x'^^\t'^^h^t\zi'^ . v-xy^x3u 

(CfcV^T©JWAVUX<^.Ts $• t L-C#m-^*Cis 1 10 0 2 5] ^Wmm<r>i^^t LX . 2B3ltUiO<i 

3isai^i{i-ea-?*is«^ficiN 1 oi:Cis 1 i^zmm ^i^-^t^Lt^^mf^ixh, ^oxit. mmi^<^t^ 

*¥aj:']l8S:U-t hL. *¥lK3*SB^tcfct>T*T^ {c^^t. ^WDS:^-Hcoll3-r{i»IffllMVl/;^^TX00i: 

iNl0i:Cisll<0lliJlg^l#|14{Cj:->T. Hiiai^I <7)J^{i(5lt^^ 5y;/TJ)S. B|1*>B^30-1 \ 'c 

vourS-KixIf. B^c7)7:^yAy-fX. IS^.'N-rJ'-y a^3 0-2 1 ti)^t>nn<,zm^^'ttc)^<<z, t-fun 

J^X^WkLtzS/'^a)S:^M^'^^tih. t-tzM fVVXci>TY^iJ\Ahtxmm.^^m^(:>/^X'^'>ifi: 

*30-12. 3 0-2 2«03K«??Jia^3 0-l 1. M^^JUL. mmfVVX4>TXQ0hVmf<)VX<t>TXeSi 

3 0-2 1 fc|p|^K^'!?«#«SiCiN 1 OfcCis 1 1 S:, ^l^^$l]fflI>'^V^X.*PGOOi:©JfflI>'^V^;:?.<^>PGeO^, 

t^$iil)3!p\ ^<r>m7t-^UiM^^^^l5f^(^ ^^nmzf\^ . u-tLX, FDSP2 Ui^iM-tl.. 
<0^>f 5 y^n}\^Xi: 1 B*^'^* LT7Kl^ffi:^)iilt|^ 20 ZiX\zi: O , |5|l^lE'|{;±T2oi03t^E^^f|5 1 <Ofi^«- 

^mtTII»iilg||14*»^>{B:»]$itS, FDa52 l-rM-ri..:fc*%Sgi:^:|,„ gf^X, H3 

[ 0 0 2 2 : lliiaj^|V0UT$-^-/7-rt OrJ'-f *y:/t:J;5 2-:><^^>f 5y:/5:m<it-CfcJt 

m^COCDS (Correlated Double Sampling : ffi^Zfi 'f 5yr{;J:S|3lD$g£;^iajL<0^'>f 5 y:/{;J:-5T. M 

m^im\'^xi,mm(D%^ifi%'^tih. tim^^m^zim^mm^no zti}il-:><n■ty->rx 
ffltSJ^NVl^^^^ROiSryW t LT'J-fe-y hfflMOS h7> [ 0 0 2 6 ] ±f^|J|WcijV^T(i. FD«P21t2-:> 

miy^y<r>Ai'mm.timjLt:m. w,2y^y<r> s-3. Ammbmimx'h'^x{iB^\ -ears^t 

iE^ajLSrtfa. m2^>fy«0^^iiJL{i, SiJffllAVt^;^ 30 X. mUiCmosrxi^Xi,zii^mJMX\ %m!S.<^ 

SJtCtMlOkCrs 1 lt^<r3t^^^t, Bftfi:?] [ 0 0 2 7 ] *||M0!llCJ3V^TBS^3 OO^g-MOS h 

S0S§$r.^§-l^, nmz^2n-¥l , ^2 n + 2 ( n TPMOS h7>'>-';^;J'-C-fiS,^-t€.cOiSMWfig-C'^i 

•t^. '"-So^ n- lo-'fijfi, f.T.r,ililiivi'i^./'<pSli- { 0 0 2 U 1 (.l||l2:1|liBl5^) il5*c*9i'5!?.:J:®lil23l 

X 6 T N, <;■ '■[• XOlr -f > L- , .*I 7. P C.Ol'i- 40 .A^iiJIj-T-'-C t- liUe.'iX i y + 22 I'liiir^::: t xVt 

l»i».*Vi,-A0TSi-v'W, WHp/^/kX^^HCSr- Sit-io ^ISM'iJ'CIif^l /yi'?c-j " r.v r/.-tn 
i^A-f tLta^3 0-31, 3 0-3 2c7)M^fi^$: %3y^yk.mAy^y(7)M%i)'i'{ithtK .-Vi... • 

m.^\i!>-t. i^V^T. $iJffllAVI^X*TXel. ^PGemi^ -f yi:ll3 ^'f y^7)JDi[{±^T;c.=Sr^^^. ^i^mmiZiyy :. 

iMik nrnzm^vvx^muLx. mms o-a i . \m^x^ •y^2 2mhtiib. m2 tms 7^ .,: 

3 0-4 2c?)iB^fi#^S?;^aj'f. ummt.^j:'>tz, 

[00 24] *^M0!ltcfev»-c. iBJgtia£7)y-;^ (0029] ^2i:il3 7-f yojuEtoit^. mi r 

ifttt^::i:(cj:Os y-;^7*D7ryrM0s h^v (r>tm2y>(yim^tii-miz. mwv\^x<f>TXeot 

VX^S. "m^X^ '/'^\^0SVyy^;x9 ^ . U-b-y K»./"?/U;^^TX01, «iJW>''</U;^^PGeOi:®ltai>'NVkx 
MV10Sh5y>'';?.^4S-ta!*COi}i^)-tfSCt*«-C# 50 *PGelS-|5ll^{ZA^, D-t *JffilAVl.X^ F tisi 
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^iy^•;^x^TXeOt[^Im:>'^'f t L, m<r)mw^)\^:^ii 
mmiZ^i^lX. B^3 0-2 li:ffiS3 0-3 ICOB 

/l^LTBSft^ajljVOliTSrff ^-I tT'/T'^l), ^<r>'ik 
®#30-22i:®^^ 30-32 iOM^ff-f-SrsS^fi 

. ^ffr^3 7-f:^fcll4 7^yi:t|3ia^:Sil}»>'N° 

;ux^gt*&epjatT. MS3 0-3 1 tmm3 0-4 1 

ffmmm^'k. &t/H^3 0-3 2i:BS3 0-4 2« 
[00 30]tS-5T, !l5c/)lsI8g*if£f--yr±{;:, 06 

<r>^o^£m^'t^^i'm7 ovd'^mwmni. nts 

C:S-^c;),^S(::i:fL(a, ODD y^-iVYtU 

mmmiy^ ytm2y^ yffimttxcy , 

Ye +G(DiiilJt. mtlff^Sy-fytmAy^ycom 
fcLTCy + G, Y, 4-Mg cr)iii:fjmmz%i,Zbi)iT 
EVEN (fflSc) 7^-;I.HtCfcl,^-rt, 0iJ;e.{f|g 
2y-^ ytf^Sy^ycrtmkLXC, +Mi , Ye +G 

<r>iiiijt. mmmsy^ ytmAy^ yC,+G, Y 

icOTV^(NTSC. HD) t:tJ(tSIItt (Jfl^y 

[003 1] X, *l|]}fiW^^3v^Tt, WMi-^^^yy 
mtk^^iyyi:^w.-tfnf. mm<r>m^L\i!,-fim 

u-tttm. !iBj*X>f •y^2 2<7)i)f^S:5!-7LT, 0 
[ 0 0 3 2 ] t^oT, *IIJt<5iJ{c:J:ii{i\ 1 7^ 

izMmt?>iiU'*)'c^<. m3Rt/m4i,zir:t^^ 
i^T^mmmzmmizm-ixm^ta tr^*). 2 mm 

m^^mt^x'th, 

[0033] *iit£(5ij(-fcv^T. mz^mwmxmm 
{-(y^-i'-x. &(tmmii;fi) u^.^nv^s. m 

[0034] imsmmm) muz^^BMizxhmsm 
m<r)mtmm^^-. :^mmmtzt5\.^xii. mmi 
^<7)Mw.^-timz. m4 ts^-r^j'-f * y^^izx ^ f d 
^x'coim(D^v^j:<. ymmmxi}mx'^tx>( y 

^MOShyyi^X^2 3i:mtiZtt:imti-i>. 
[0035] 07 CtJl^T . ^mW-<f\^X<7)^>( S y^r 

i±^2m&mtmmxh'o . ^ly^yirm^^taLx. 
mzm2, m3y^y<7im^\iiUzti\i-^xi>. mm^vu 
x<^>F^,m^■<ll^x<f>TXd)tmf^l,z^'>^ tt. mm3 
0-2 i<DZW^m3i<r>WMtmm3 0-3 icnyc^ 
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^^l<Dm^tPX>( >yf-MOShyy'JX:!f2 3i: 
mMtlZtXtm^tl. Bi^3 0-21cOlKi*MOS 
h7yvX^3?-^iiLTy-X7*OVMOS h^y 

'Jx^5. jiJRx>f y^moshyy'Jx^^ei^Lx 

[ 0 0 3 6 ] c 3 LT , meiz^-rm^=f:^^ ^my < 
iv9^%m-ti\i. %2%m\):.wmz^ odd 

St) y <-iVYX\mm'^\y^y}:.%2yAy(m 
fcLTCy +Mg . Ye +G</;tH^)fc, mi.\t'^3y^ 
10 yt^Ay-i yco^tlXCy + G, Ye +Mg coitit) 
mi>zmZttl^X'^. EVEN (fflS) 7-f-/WHt 
fcl^Tt. 0iJi.{fl^2 7'f yfcl?3^^y<7)fai:LTC 
y +Mg , Ye +Gcr)liiijt. miifm3y-l ytm4 
y^yCy +G, Ye +M« f)ai:']»=^#^^^A'-C' 

[003 7]fi!oT, ^ y^-UxmmiZii\^X. OD 
D7^-;l^h'T1iFDg5-C-1lDS:S-fi=V\ EVEN7^- 

)i )'Tmmmx'f^<7)m^i t o n^<^)#F'MEMJD 

nix. FD^^tii:f}^^?>. t*)-5>^EVEN7-f- 
20 ODD7^-;kHT'3£Tt^V\ *||JSW;fcV^ 

FDgl5§*$:ti^-r::i:^<. TV^T&f^Tfigt^r 

ii2iiifi0?ijtii|«it, m^j:mmm^{:nizt 

nmmm^^^t tmmv^ i. ^ y -y ht/^mx < h . 
[0038] <w>4%w\) mB.\.zimmzi.i,%Am 

mW.zy Srfflir^-f , VT).y^vyMt-Y2 
m.Xhh, 'm>^)Vx<i>'Yy.\z)^^^\^tiMM^F 

[003 9] 08. m<^(mmwm-h. t.^\w^ 

;l/X<j!.R*->'N-f i:L-CFD^2 1 ^€iSVDD{Cl>-fe-y b 
L. »;'1.7.</>SS:.''N f bl-r?u!Ki]*:^ffi^ai 0 
("EI^L, iKJCliIi??/ Vl-X T XCjO \^ -h LT. p n 
7 ;i- 1- K 2 1 V — X 7 :r 

40 D 7M0 S h y v J 9 5 , i-iiflj X -i" ■•/ ~M O S h ^ y 
i/X9 6 Hi- u CSliJ'i-^ 1 .1 (^S.'SL r . / -f .^r.M- 
SrHijJiiiaill 4tJ:->T^^y•fc;^L, Bffifi-rVOii 
TSrai:^J-rs. ^i^c, 04tJ:|,:J'-f Sy^<CffiS-r€. 

- K 2 4 izmm^ms. ixn^m-tz t tfix-^ h , 

[0040] tfz, x>f </^M0 s h^yi^'xr^i'jis ja 

-thzhx, ^2^mMi^f^3mmmmmz, a v 
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